1. Background {#sec29348}
=============

Improving the dietary habits of people is an important task, which helps to decrease the morbidity and mortality of many chronic diseases and to fight the obesity problem. Education is one of the methods to encourage healthy eating. Mass media, including print media, television, the Internet and software are the educational tools required ([@A10169R1], [@A10169R2]). Using computers for dietary assessment has cognitive advantages. These include enhanced communication through pictures, decreased bias, increased flexibility, and collecting data in a neutral environment ([@A10169R3], [@A10169R4]). Computerized assessment can provide automatic feedback, tailored for the individual which has motivating and informative effect. Feedback may provide the form of graphs or tables representing the adequacy of nutritional intake, health risks associated with low or high intakes, and related nutrition recommendations. This information can improve health condition ([@A10169R5], [@A10169R6]).

Assessing the current dietary intake and planning nutritious menus for individuals and groups is a complex task that researchers have tried to computerize since the early 1960s ([@A10169R7]), and a number of software had been developed during recent years such as 'NutPlan, Nutri-Educ and Iranian Food Consumption Program (IFCP)' ([@A10169R8]-[@A10169R10]). Nutri-Educ helps the users to build well-balanced meals and analyzes the composition of meals ([@A10169R8]) and IFCP is a nutrient calculation system of Iranian dishes ([@A10169R10]).

If nutritional education is necessary to optimize the diet, it is important that changes in the dietary habit not be drastic. Therefore, providing an optimal intake "range" rather than a single optimal point of intake is more applicable for people ([@A10169R11]). In the MyPyramid guidance system, the recommended amounts of food groups are absolute values. Therefore, it is hard to follow the MyPyramid exactly every day. For solving this limitation, we introduce Fuzzy guideline that moderate energy and nutrient by the iterative algorithm ([@A10169R12]).

Persian dietary assessment and planning software for Iranians does not exist. Therefore, we have developed a software for dietary planning and analysis. Leemoo is a user-friendly, self-administered tool that can be used by both nutrition professionals and ordinary people to evaluate the adequacy of diets. The current dietary software was designed to monitor and assess meals and food items consumed by individuals according to dietary databases including MyPyramid equivalents and nutrients. Moreover, this software creates an association between nutrition and fuzzy sets, which can define the desirability for a recommended amount of each food group, providing a range of recommended servings of food groups. This software derived the fuzzy pyramid from 1600 kilocalories to 4000 kilocalories by distance of 200 kilocalories ([@A10169R12]).

2. Objectives {#sec29349}
=============

In the current study, we tried to describe the applications of this newly introduced software to inform potential users of its existence.

3. Materials and Methods {#sec29354}
========================

3.1. Design {#sec29350}
-----------

The software has been developed by cooperation of the Research Institute for Endocrine Sciences, of the Shahid Beheshti University of Medical Sciences. Leemoo is a Persian software and presently available in Iran.

3.2. Leemoo Structure {#sec29353}
---------------------

### 3.2.1. Database Features {#sec29351}

The database of this tool consists of a food database, a nutrients database, the MyPyramid equivalents database and a physical activity database. All databases in this software are a backbone of the system and flexible for updating the data. The food composition database includes 2920 Iranian food items, with the nutrient composition of these foods for up to 64 nutrients. Every food item has basic components such as energy, fatty acids, macro- and micronutrients and includes other descriptors such as food name, food group, subgroup, photograph, and unit. Food amounts are provided in gram weights and in common household measures. The source of the food database was the United States Department of Agriculture (USDA), a freely accessible database, which contains the composition of all raw and processed foods and includes both single food items such as potato and pineapple and also dishes such as pizza ([@A10169R13], [@A10169R14]). The USDA has conducted periodic nationwide surveys on the kinds and amounts of foods consumed by people, using the 24-h dietary recall method to update its food database ([@A10169R15]). Common Iranian homemade foods such as "ghormesabzi" have been added in this software. Moreover, it has the facility that users can add their food recipes to the database.

The Dietary Reference Intakes (DRIs) are used for estimation of nutrient requirements based on sex and age groups ([@A10169R16]). USDA's MyPyramid food guidance system is used to conduct food group analysis and dietary planning ([@A10169R17]). Energy costs of different physical activities such as different kinds of home activities, occupation, sports and walking are considered in the physical activity database ([@A10169R18]). There is a food subgroup database for analyzing of the weekly diet and averaging multiple days of food subgroups' intake.

### 3.2.2. Software Features {#sec29352}

This software has two main applications, including dietary assessment and nutritional planning. At first, information, including personal characteristics such as name, age, sex, weight, height and physical activity are collected through specifically designed self-guided questionnaires.

4. Results {#sec29355}
==========

Leemoo software can calculate body mass index (BMI) and estimate the amount of energy needed for any person by estimated energy requirement (EER) equations ( [@A10169R19]). Users can enter their weights every day and check the trend of their weight and BMI changes over time. To assess the dietary status, users should enter the main data collected on food consumed. The methods for food data collection include 24-hour dietary recalls and food records. The food name is simply entered with no need for entry of codes. Then, the amount of consumed foods should be provided in gram weights or common household measures. The software can calculate the amounts of nutrients and food group intakes and compare them with DRIs and MyPyramid recommendations ([Figure 1](#fig6401){ref-type="fig"}). Moreover, this program can give visual alarm signals to people about any problems in their diet, and it has educational messages for users as well.

![Leemoo's Dietary Assessment Examples](ijem-11-04-10169-g001){#fig6401}

For nutritional planning, the software can calculate the energy need and estimate the recommended servings of seven food groups, including fruits, vegetables, grains, meats, milk, oils and fat and added sugar. This software uses the fuzzy pyramid pattern. Therefore, there is a normal intake range rather than a single optimal point of intake. This program provides the desirability for the amount of intake for food groups in three particular ranges: 1- Normal range (green color), 2- Attention range (yellow color), 3- Danger range (red color) except for fat and added sugar groups. For added sugar and fat, we should have moderation, which is in contrast to other food groups that we should have adequacy. So their recommendations in fuzzy pattern are different from other food groups ([Figure 2](#fig6402){ref-type="fig"}).

![Examples of Leemoo's Recommended Servings of Food Groups](ijem-11-04-10169-g002){#fig6402}

5. Discussion {#sec29356}
=============

Leemoo has been developed to help make wise and healthy food choices. This software has potential to become an important tool for nutritional assessment, evaluation of the dietary adequacy of meals or diets and promotion of healthy eating in Iran. Moreover, it can be considered as an educational tool in nutrition. However, intervention and evaluation studies must be conducted to ascertain the extent which using Leemoo improves the users' knowledge and modifies their dietary habits. If it investigated and confirmed, the Leemoo would be an ideal nutritional software to help fight the obesity problem. Moreover, if these studies prove successful, the use of this software could be valuable in clarifying diet-disease associations in epidemiologic studies.

One of this software's unique features is the fuzzy logic application, which makes this pattern more applicable for people. This is the first nutritional planning software developed, using fuzzy pyramid recommendation. Fuzzy logic is a mathematical approach to deal with systems that cannot be defined precisely. Nutrient and food group requirements fall into this category. Our program creates an association between nutrition and fuzzy sets. This software gives an optimal intake range for each of seven food groups that are so easier for people to follow and enhance the dietary adherence ([@A10169R12]). Furthermore, it considers the amount of energy needed for any person and gives recommendations based on the EER. Another important feature is its being user-friendly because of the ease of data entry, ability to edit the food lists, and optional expression of food portion. It has advice components which have instructive and motivating effects. It has meal-based questions which have been shown to result in more accurate reporting than questions regarding individual foods ([@A10169R3]). Observation of the photographs of foods and their portion sizes can prompt the respondent's memory and improve the accuracy of reporting actual consumption.

Iranian Food Consumption Program is a nutrient calculation system which only calculates nutrients of Iranian dishes through an atlas of photographs and investigates the possible associations between dietary habits and cardiovascular disease risk factors. It does not have dietary planning application. Leemoo has the ability of dietary assessment and nutritional planning and estimates normal intake ranges of food groups. The language of IFCP is both Persian and English. In this program, homemade foods are not considered as individual items and users must enter recipe ingredients ([@A10169R10]). However, Common Iranian homemade foods have been added in Leemoo, which are easier for ordinary people to use. Nutri-Educ is French nutrition software, which uses fuzzy arithmetic and heuristic search algorithms too. Its main goal is to help people to assess their diets and balance their meals. It transforms the initial meal into a well balanced one based on users\' energy needs and their medical problems related to nutrition ([@A10169R9]). Our software does not include specific considerations for various diseases. NutPlan is multi-lingual dietary software for Eastern European and West Balkan countries. It has multiple functions including individual and group nutrition planning, creating food labels and nutrient intake assessment. It can be used in the food industry and can be recommended for educational purposes ([@A10169R8]). It has more applications compared with Leemoo. However, it does not use fuzzy logic.

This software has a few limitations. It has been designed for healthy people, and it does not have specific considerations for various diseases. For example, it does not have the facility of "carbohydrate counting" for diabetic patients. Adding brand names of food items and specific considerations for chronic diseases may optimize its utility. The initial version of the software is in the process of being completed in future versions. This software was not examined for confirmation of its validity in clinical settings. For the future, we intend to make medical evaluation studies to evaluate the effects of this software and fuzzy dietary pattern on users' dietary patterns.

The first version of the software has been finalized, and it is flexible for editing database. Leemoo is the first nutritional software which uses fuzzy logic in Iran and has two main applications: dietary assessment and nutritional planning. It provides a range of recommended servings for food groups which are easier for people to follow. This software needs to be examined for confirmation of its validity in future studies.
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**Implication for health policy/practice/research/medical education:**Leemoo is a user-friendly software designed for nutritional planning and dietary assessment applications, which uses fuzzy logic for the first time. It provides a range of recommended servings for food groups, which are easier for people to follow. This software was envisaged for use by health professionals, researchers and ordinary people and can be recommended for educational purpose and nutrition research in Iran.
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